Experimental Protocols

Instrumentations and materials.
All reagents and solvents were of commercial reagent grade and were used without further purification unless where noted. Preparative separations were performed by silica gel column chromatography (Wako gel C-300).
1 H and 13 C NMR spectra were recorded on a JEOL ECA-600 spectrometer, and chemical shifts were reported as the δ scale in ppm relative to the internal standards CHCl 3 (δ = 7.26 ppm for 1 H, δ = 77.16 ppm for 13 C). BF 3 ⋅OEt 2 (δ = 0.00 ppm for 11 B) was used as external standard for 11 B NMR measurements. CDCl 3 was purified by passing through a short aluminum oxide pad before use. HR-APCI-TOF-MS spectra were recorded on a Bruker Daltonics micrOTOF LC instrument. X-Ray crystallographic data was obtained by using a Rigaku XtaLAB P-200 system. The structures were solved by using direct methods . Structure refinements were carried out by using SHELXL-98. CCDC number 1429320 (1) contains supplementary crystallographic data for this article. This data can be obtained free of charge from the Cambridge Crystallographic Data Centre via www.ccdc.cam.ac.uk/data_request/cif.
Steady-state Absorption and Emission Measurements
Steady-state absorption spectra were obtained with an UV-VIS-NIR spectrometer (Varian, Cary5000) and steady-state fluorescence spectra were measured on a Hitachi model F-2500 fluorescence spectrophotometer and a Scinco model FS-2.
Time-Resolved Fluorescence Decay Measurements
A time-correlated single-photon-counting (TCSPC) system was used for measurements of spontaneous fluorescence decay and fluorescence anisotropy decay. As an excitation light source, we used a mode-locked Ti:sapphire laser (Spectra Physics, MaiTai BB) which provides a ultrashort pulse (80 fs at full width half maximum, fwhm) with high repetition rate (80 MHz). This high repetition rate slows down to 1M ~ 800 kHz by using homemade pulsepicker. The pulse-picked output pulse was frequency-doubled by a 1 mm thickness of a BBO crystal (EKSMA). The fluorescence was collected by a microchannel plate photomultiplier (MCP-PMT, Hamamatsu, R3809U-51) with a thermoelectric cooler (Hamamatsu, C4878) connected to a TCSPC board (Becker&Hickel SPC-130). The overall instrumental response function was about 25 ps (fwhm). A vertically polarized pump pulse by a Glan-laser polarizer was irradiated to samples, and a sheet polarizer, set at an angle complementary to the magic angle (54.7°), was placed in the fluorescence collection path to obtain polarizationindependent fluorescence decays.
S3
Femtosecond Transient Absorption Measurements
The femtosecond time-resolved transient absorption (fs-TA) spectrometer consists of an optical parametric amplifier (OPA; Palitra, Quantronix) pumped by a Ti:sapphire regenerative amplifier system (Integra-C, Quantronix) operating at 1 kHz repetition rate and an optical detection system. The generated OPA pulses have a pulse width of ~ 100 fs and an average power of 1 mW in the range of 280-2700 nm, which are used as pump pulses. White light continuum (WLC) probe pulses were generated using a sapphire window (3 mm thick) by focusing a small portion of the fundamental 800 nm pulses which was picked off by a quartz plate before entering the OPA. The time delay between pump and probe beams was carefully controlled by making the pump beam travel along a variable optical delay (ILS250, Newport). Intensities of the spectrally dispersed WLC probe pulses are monitored by a High Speed Spectrometer (Ultrafast Systems) for both visible and near-infrared measurements. To obtain the time-resolved transient absorption difference signal at a specific time, the pump pulses were chopped at 500 Hz and absorption spectra intensities were saved alternately with or without pump pulse. Typically, 4000 pulses excite the samples to obtain the fs-TA spectra at each delay time. The polarization angle between pump and probe beam was set at the magic angle (54.7°) using a Glan-laser polarizer with a half-wave retarder in order to prevent polarization-dependent signals. Cross-correlation fwhm in pump-probe experiments was less than 200 fs and chirp of WLC probe pulses was measured to be 800 fs in the 400-800 nm region. To minimize chirp, all reflection optics in the probe beam path and a quartz cell of 2 mm path length were used. After fs-TA experiments, the absorption spectra of all compounds were carefully examined to detect if there were any changes due to degradation and photooxidation of samples.
Computational Methods
Quantum mechanical calculations were performed with the Gaussian 09 program suite. S1 All calculations were carried out by the density functional theory (DFT) method with Coulomb Attenuated Method-Becke's three-parameter hybrid exchange functionals and the Lee-YangParr correlation functional (CAM-B3LYP), employing the 6-31G(d,p) basis set. The X-ray crystallographic structure of 1 was used as the initial geometry for geometry optimizations of 1-4.
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Synthesis of compounds 1-4.
NO 2 O OH NO 2 O Cl
A 100 mL round-bottomed flask was charged with 4-nitrobenzoic acid (4.12 g, 24.65 mmol, 1 eq) and a magnetic stir bar. The flask was then equipped with standard distillation apparatus, to which a 100 mL collection flask was fitted. The entire set-up was then placed under an argon atmosphere. SOCl 2 (60 mL, 830 mmol) and a catalytic amount of DMF (2 drops) were added to the reaction flask, and the resulting reaction mixture was heated to just below refluxing temperature for 6 h. The SOCl 2 was then removed by distillation. The set-up was allowed to cool to room temperature. Anhydrous toluene (60 mL) was then added to the flask, followed by removal of the toluene by distillation to drive off any remaining SOCl 2 . This process was repeated three times. The distillation apparatus was carefully dismantled, and the resulting crude material was placed under vacuum. Upon cooling to room temperature, the crude material became a solid that was used in the next step without further purification. To an argon purged solution of tripyrrane ttol (1 g, 2.47 mmol, 1 eq) in 1,2-dichlorobenzene (100 mL) was added borane triethylamine complex (1.1 mL, 7.39 mmol, 3 eq), and the resulting mixture was heated to 150 °C for 2 h under argon. Gradually, the reaction mixture became a fluorescent green colour, indicating the successful formation of the triethylamine-tri-N-tripyrromethene-borane complex in situ. The solution was then diluted with 1,2-dichlorobenzene (200 mL), followed by the careful addition of a solution of 4-nitrobenzoyl chloride (4.57 g, 24.65 mmol, 10 eq) in 1,2-dichlorobenzene (50 mL). Following addition of the acid chloride, the reaction temperature was maintained at 150 °C for 30 min. Then, the reaction mixture was quenched with pyridine (≈12 eq) and the resulting solution was heated to reflux in open air for 1 h. Following reflux, the reaction mixture was allowed to cool to room temperature, followed by the addition of ethylenediamine (≈12 eq). After stirring for 1 h at room temperature, the resulting black solution was poured on to a S5 silica gel pad (CH 2 Cl 2 eluent). CH 2 Cl 2 (1000 mL) was passed through the pad to remove the reaction solvent, unconsumed starting materials and unwanted by-products. Next, elution with MeOH/TFA (400 mL/40 mL) afforded a black fraction. The black fraction was neutralized by the careful addition of a saturated aqueous solution of NaHCO 3 , extracted with CH 2 Cl 2 (≈500 mL), washed with 1 M HCl (≈ 500 mL), dried over Na 2 SO 4 , and then filtered. MeOH was then added to the filtered solution, followed by heating to 50°C with stirring for 30 min to enforce desired axial exchange to B-OMe. After 30 min, the solvent mixture was removed under reduced pressure. The resulting black tar was chromatographed on a silica gel column (loaded with neat CH 2 Cl 2 , eluent system ethyl acetate/ hexane 1/3). Both subporphyrin and subchlorin fractions were collected, including the latter axial OH fractions. The combined fractions were then oxidised with MnO 2 (stirring in CH 2 Cl 2 for 2 h) to convert all of the subchlorin to subporphyrin. Additional silica gel chromatography followed by recrystallization from CH 2 Cl 2 /MeOH yielded 1 (226 mg, 16%). Single crystals of 1 suitable for X-Ray diffraction analysis were obtained by vapour diffusion of pentane into a benzene solution of 1. 141.42, 141.05, 140.94, 138.14, 137.38, 134.18, 133.26, 131.34, 129.67, 125.25, 123.13, 122.69, 121.74, 121.56, 116.93, 47.01, 21.53 and 21.20 47, 141.36, 141.06, 141.01, 139.68, 138.03, 134.28, 134.18, 133.50, 133.26, 130.12, 129.64, 122.84, 122.56, 121.67, 121.42, 117.63, 46.99, 21.53 4: Subporphyrin 4 exists in a 4:1 ratio of exo:endo atropisomers. DFT calculations carried out in previous work confirmed that chemical shifts corresponding to the exo atropisomer resonate lower down field.
13 C NMR (CDCl 3 ): δ 147. 78, 143.61, 141.78, 141.39, 141.31, 141.03, 137.98, 134.08, 133.90, 133.13, 129.53, 125.14, 122.77, 122.48, 121.66, 120.54, 120.48, 115.90, 47.03, 22.45 and 21.40 11 B NMR spectrum of 4 in CDCl 3 at room temperature. 
X-Ray Crystallographic Analysis
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